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(54) DEVICE AND METHOD FOR REFORMING DISCHARGE SURFACE 

(57)Abstract: 

PURPOSE: To markedly improve wear resistance and 
corrosion resistance of a workpiece by performing die 
sinking electric discharge machining by a formed 
electrode and surface treatment by the same device, 
also forming an electric discharge surface treating layer 
uniform and of good quality even when machined in a 
complicated shape. 

CONSTITUTION: A device comprises a formed electrode 
2 performing transfer machining of a product shape, 
simple shaped electrode 3 molding a surface treatment 
material of tungsten carbide, TiN, TiC, etc., into a simple 
shape of columnar, prismatic electrode, etc., and a locus 
moving control means of controlling machining so as to 
copy a surface of a machining part of a workpiece 1 by 
the simple shaped electrode 3. Performing surface 
treating to a machining part of the workpiece 1 by the 
simple shaped electrode 3 formed of surface treating 
material, next performing remelting machining to a 
surface treated layer A formed by the simple shaped 

electrode 3 by the formed electrode 2 of performing transfer machining of product shape, a 
reformed layer is formed in the workpiece 1. 
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(54) [58Hjw£**] IHWiIBW#ifcftr«-©B« 



(57) am] 

w«] «*»«oe»iiiixftff5«a!««2i. * 

>^f>*-^ K TiN . TiC «0XlB&9tm& 
Htt. •Aft««*«aWiB»«KjWL'JS*WWWt«3 
t. StE*«»*WMI 3 tfXfPM 1 £>ilixa$#£>*® £ 

1 2 *H«a«»J5» 6ft***fi»*«« 3 JC± 

DXfN(ll«!>inX«»K:*W»SfttfVv. S&K 

«roie^JinxS:fT5i^Mms 2 ic±oT*«je««1 3 
T?»j«ufc*if«iaJiA©??»ii«iixeff5 c tt- «t 
0. ifpn»ite*«*ft*jaw*. 
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1 

xfe$©iiox®lc&H»&jgM£T5i!c**®em:£«t;: 

mmxtt® tcsss^ttro^iinx sf? 5 stuma (c«to 

SrfT 3 SSltiinXie £ £JWrt S C t t T 

game* Ktmsax^n^maxxnt. 
iftmxfttoo&m&mz&.&mzmfS.-rz&mmmttn 
& mm®. \z jm l t^mm^mm \z&-o xwtmxim 
(ouax&Mz&mmmm &m&-r z&mmm&n? mm 

Lftfsi-Mftoi&Mmmiz&K)* mrn^m^mm-vm 
& l tzmmmmm © wmudi sf? 5 s isnanxxa t 

tm-mm-vijaxm<z>it±tiax*ft 5 e tz&mt-rz 

[f!3K3i4] fl9S*ffi5aS$})(Sfsm»E^{c^L^ 
**fi#*Wt*tt, ?>^f>*-m K TiN . TiC 

©ran** 1 ^«±©^s^6.^s^s@{bLfcE«&» 

lltU&i i:£ fflk £ T£»*B 1 75MW*B 3 ©fa 

s * & isa ft kjk^ its * c i tr zmrn 1 

75Mf!:£B4 ©fan*> 1 t3lcS«©»:«SHBfcS^j*. 
[»3R«6] Xf^«JlcSS^«©e¥inXS:fT5^ 

mat, 

i^m*6^#maa^EX«^©ilDXlS#©Sa£&-? : 

«f5#*e»#ma k «fc o Ti5iEx^©anxeg^©^® 
^&«-g8©ffitc*®Mse*^-r^*ffiffis^fT 

^Lfe^ffifflSgros^iaflixsfT^ciiciD. irax 

[M&B7] X^tcSS^««:^T«.%SaXS:fT 



(2) #1?8-2 5784 1 

2 

•3 S> JnX £fx 5 <fc 5 fiWf 5 lUHMMm^B t * 
JMtU 

«IIS^l!«ffiir«fcD^linXS-fTt3fc^ MB*&6J£«« 
^Lfcaffiffiag©^Mjnx<&ff^c:i:t<kD, irax 
wvm®mw&. 5>>!fX7->t>-n^ v. tin , tic 

Lfc C t ZftWl tT-5»*«6 SfctellJftS 7 \Z 
IB«©«cm*li5ScS^@. 

fc \t m ft \z im Lxfc * z t t -r 6 

75211*51 8 ©fatlfr 1 -3lclS«©4WI*M5fe®^B. 

a? [0001] 

xt«ffiffia*ii-««±-cff 3 n t*tT#^»ftmsffi 
efes^j*&c;-e©^BtrH-r^ fe©T*s„ 

[0 0 0 2] 

[fi£5fe©S«] 05 r«jU0Xft«, Vol.16 No. 53 
(1993)38.J (iB#S* rft*inx»C«fc**ffi©-&^'fb 
«9J ©«#M) tcS«c£nT^5«£3fc©S:«SSScS 
50 ^j*St;-e©^BS:*bfeIttHJ0-r*S. 0 5JC^Vi 
T, 2 UiSSKHSfffiX^, 2 2tttffi, 2 3tt 
2 2*^-r5^ttT*0, mffi2 2«^tt2 3tC 

tl-5o 2 4ttiDXlf. 3 0tt3feH#»«a*S:igALfcJra 
X^, 3 1 «inXffl®lT<&-5. 3 2«**^X^ 

Ua-T, SDX«2 4lCiR^LfcgS:SIW®^*t}lX3 

nfciraxat3 0 jnx^3 0 +©&«#»*&* 

©afts^-^-r*. 

[0 0 0 3] )k\Z, «*OiWI*BMk«tt3V»TKWr 

40 -5. xffte2 1 tea 2 2©r^ir«. jnxfflmiii3 1*^ 
£/m-xmjE#i?;&n$ru x^2 1 i«S2 2©wic 
a:^* j 5!4-r^). ma 2 2»ti2 3 it^jca^sn 

sn, ftmupx^afrr-s. unxat3 otc«^>^7.x 

>0»**sgASnxi>5S:«), Xf£4&2 1 ©S®IC 
*V5Ttt»*lCJ;DX^2 l©#«*^Bt$n-5tt 
fete, *Z\\zmxWi3 0 f ©^>^^.x>©**^A 
L. XfEfe2 1 ©*®IC5«c!a^, BP^, ^>^t>§ 
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3 

>, ^OA^©©5fc£linXS£3 OICSAbTftmiDXS: 

[0 0 0 4] &Jg*SK:3fcMJf SrJgprrsSJ©* 

ffitl/T. rmaiDX##^:B^i»S^3t* (1993) 

79. j o»8S^ rjgtfi^roaffiiinx^oSBij ©3t 

h^©$#£BEITr5;ri»£<fc9^J£L;fcffil» 
^mffitCtt) 2#cJDX£?toT> g^ft^s© 

[0 0 0 5] 

C^HJ*s^L±5i:-rsg|®] «£3fc©»«*®&K;£ 

m&n? z ttfTgixfritz. w*>. 0 5 ic^-rs£*© 

5|5^ilAL-TBDXS:ff5^STfe**ve», *£3!m®£« 

L^U SfclBtctt. 8»ffcJiMK©*8*iStt©:*:2fc« 
ffitC<t5«M^31©»^^a» Xf£<fc2 i tm&2 2© 

p^tcfe^-5»*©fiKs^-ic*i^-r s z. £&mm-c$> 

[0 0 0 6] ^®SQ.31-r*^*S:llDX^3 OtCSA-T-5 

BfSwSffl^tt^ff^nS^. £©«k3fc»5ti£iIAT 
•5 gB-ms&^gAJnXfSffl tc^ffl © JnxSt^ > £ 
Bfc&D. **©l&*£lmX&lcgAT£<i^a<&-5c: 

[0 0 0 7] *fc, «5g©«3fe©^>^7->*-A-f 
J8V»*»^. JE©«:mffilCioTlgSi»«©«ffi€:fi^ 

nct^iit? «$tj§m©a>i3#-r#& 

[0 0 0 8] -fcT, £©SS91tt±E©«fc5fcfi!3fe© , & 

U *Mifc»#©anxc#v>Tt>^— #^&s&ft*« 
wmwmz&f&v. xfMfc©»*«tt. w*tt£*igi:: 

[0 0 0 9] 

[gin £&i*-r ■&£©©#&] i 



(3) #i¥8-2 5 784 1 

St(EXf^fe©DDX8S» KSS&SJI £ J£j£-f 5 SffiMS 

Srffp^ffifflsjnxxet, mexf^fecsanMAois 

L fcSffiffiSB© B6»X £fr 5 USES flnxxg t £ 

#yrrsfc©-c&5. 

[ooio] m#m2\zfrfrz>tkw.&w&%.jjmt. m 

10 Ufe#*iE^««Str<fcoTS9EX^®I©lIDX6?^lC^ffi 
$SS 1 £ JgtST -5 SffiffiS £ff 5 SBMIlilDXXg t > 

[0 0 11] »^3(C)5^-5iitm*ffi5i:M^SF^ M 
l&m 1 *fctt«*«2 (C|E«(©MES^BtlniXXeTffi 

ffl vtz&Mmmt n-mffit?aixffi©tt±jnxsfT'5 
a? [0012] m&m4\zfrfr*titmma&nj5mu. m 

3tm 1 75M«#JS 3 ©fan** 1 ^(cEScWME^Mi&S 

ttn^Mm^z&mLrcmnm^mmit. ?>?x^ 

yjJ—K-i K TiN , TiC Ofttlfr 1 t?£U:©&JRj&> S> 

[0 0 13] W^J®5C^?>4S:«*®3cS*Stt, §1 
#gi 1 7iM»^4 ©{5rn*> 1 •Diz&m.am&.mmmvt 
mm\t. &mmmtiftzpi&£.tz\$ftmz&i&isTtez> 

[ooi4] a*B6t£;^£sm*p&efceg@te. x 
jo f^«>iciiji?g«©c^jnxsff3«fflmat. ^hms 
tt&z&MMmzftiMLtzmmm&mmt* mehm»e^ 

x&ff3i3Kwr-5iiiBi^i!isiai*atsft«u, w 

E^SE^tt^ffitC i o TS9EXf^tt©HDXgP^©^:ffi * 

^K-es©®icgM©3sg*^-r^*ffi«issffv\ 

&*Bf»l»ofl*iHiixftff5J:tfcJ:D, inxfgt^ 

[0 0 15] a^3B7 t*^^>«[^*SBfe«^Btt, X 

40 i¥m\zm&m^m^--r^iaj:^fTvmmmmii, m 
wmmttmz%-&mmz0SLmLttmnm&9,m£, we 

**E^«^ffi**WEX^*©tnX^©^S^*-e»3 ^ 
#6 SPXSrfr 5 «t 5MWTZ>®M&W>fflW ; £& t 
V. WE«S!«acJ:0S!lnx*ffofc«, OTE«UEi* 
««® {C«t o TWExfp«©StrE^Snx^©SDxeg»© 

±ffiSfc{i-6B©®ic*®^,a^'&^f£-r?>*®ji!ia^ 

ffli> ■€■©&. KrE«S«ffiCiDffirEm>E»tt«ffiT 

X*+TlWEXfP»lta»I S^i - ^ ©T* -5. 
50 [0 0 16] »*9l8fc«»«»****lB3i«*«tt, Bf 
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5 

K TiN , TiC ©ftn*»lt5£U:©&JR*» 
Hfc LfdEE*&#aa £ Lfc ©X& 5. 
[0 0 17] W#«9tcA^£;i*«*Ii3fcStgBte. M 

6 Tbmm^m 8 ©ran* i :?K^©*nE*tt»tt 

fc©T&£. 
[0 0 18] 

[f^ffl] 1 K*ViTtt, affifflJIttiW^fc** 

mz. «ajg«©tE^iDxsff3«s«ffifc«fcoTwe 

*tfiJgtt«ffiT?^L-feSWfflaS©S«Ifc!lPX&ff5 
[0 0 19] «^3g2tC*^Ttt> ttswacfcosam 

mjDX-Cffiffi bfc«l!*ffi* fctt-e©«l!«ff i«W- 

^©aaaaicto, we*a^a^©s^MJDxs: 

[0 0 2 0] »3Ra3fci3V»Xtt> S!3#Bl*&tt«# 

m 2 icE«©«rffiW»»JBixxeTffiffl isfcttsaafc 
H-«l«Tlnixffl©ft±Jox<£fT v . 

[0 0 2 1] H^^K&^Xti. 1 7>MW:£« 

3 ©fan* 1 ^fcE*©IIB*H»Stt»«**G»ttfc 

n , Tic ©Mti^i^±©^Jiiia^tb» -tnssfl; 
[0022] mmm 5 tc^v^rtt, m^s i Tsmm&m 

[0 0 2 3] «*«6{C^ViTtt, «BMM«f»«*M 
Lfc«ffiM3ae©«^MDnX$-fT3 C t C«fc 0 XfftfcC 

[0024] a*«7tc*^x«, mmwM\z£<oiTiiB 

,T, minX^©X^#l©*SS:^:-€ : 0/S:^€>aiX2rfT 
5 «fc 9 MM LT*lB»WI*»)W**M»l*ff 
^©^, ttE«iniTrfllv»fclM«ai«H--*«®« 
H«ffilC<t D WE^®ffiS^©«^)itSDXS;ff 5 ^ t ir 

.to. xfNfcfcawiit**r*. 

[0 0 2 5] R$f8l:«V»Tlt »3*a 6 

M^«mS«. ^>^X^>*-AM K TiN . TiC © 
anfrl^fiUiO&M&ffc&U *-n£HftbfcJE*&# 

mat-rs. 

[0026] «*«9Jc*v>T». m^meTbmm^m 



5 7 84 1 

8 own* 1 "3fcE«©iWB¥i6*tt««tt» affi^s 
[0 0 2 7] 

[ftttft] BIT, **W©**«SH*ffllf»TRtr 

jg 3 o *©ifc^t-±-2XJinxs.^«ffi5aasfT5x^ 
tt. 2wwsaK$&8Ji©«s«ax, aurim 

r -f h#©«»*tfflvse,ns. 3tt«S8UI#»jS»S& 
S^V^f^-A^h (jg&) ©«9**E*t£»L- 

Mse^^ms 2 &t;*ffi^sffl ©«*#$*« 3 
-r ms£&#a, 5 ttatGftttttMi 3 ©sst ^i«a©K 

Sj Sff 5 Z WEft#R. 6 ttXfttfe 1 ©*¥#fc (X* 
IrJ) ^©Bft&frS&J&OXx-^k 7liXflMSH© 

fcw-jjfa (Y^tRi) ^©Kif)Srffe>fc»©Yx— 
s-e-sH^snftViBK^— ^**i»i"*Ytt-9— #7 

lOteimxar 1 lttCNC (Computerized Num 
erical Control) 1 2»iCNC«tP«Bl 1 

nmzmtfzn, mwmm.mv>%.vmv&&3\z£z>tsa 
xi*ic*it-s«a©i!ifrs«iffl-r*fiBi«»ffliw#a> 
1 3 t*&affi9ffl©JM&Btt«B 3 ctsan:©*©© 

#gl 2K«l^*«*iWI*J*JSCAMTr**. 
[0 0 2 8] J^iw, 02 &ffll^X#Sgf3©— 2&&WZ& 

e ftma®5fcSt;£&s.tf j ero£B tct? wtbmw*. 

^■©^a©mxxg©HKS^Ufc»WHT, (a) ifi 

x«£ft 1 *««Wfc«fiW*«raxxe> (b) 
^#aa 3 tc ± sstagtaAixxs. ( c ) tfaaaa 
2 \z&z>¥mmoi:x.n<Dmwm-v3!>2>. 

[0 0 2 9] 02 tC*5V>X, !«* 1 HJWillXfcfTi 

nicff 5 7 y -i x«* fctt#-*a»©«awaHi 

5WJraXX@ (a) X, ««tt3a:«BiaXKT«ltD*« 

7S$n, «is©»«ttKic^snxv»s. c©«^© 

Xf^tfe 1 &H1X« 1 0 tC-fey hf5. -t-l/X, Xf^ife 1 

©■tevT--r>f *ffo&«, ^axa^S4lc-j;oX* 

asasffl ©#m j^R*a 3 * z ttsii^a 5 

*UT, SsBS&giDXXig (b) ^5BS&-T5.. aSJUS 
iDXXS (b) {C^V^Xtt. a«»tt«a3fcJ:oT3S 

Jnxxs^©MJnxx@ (a) cisstfrioHcioxa® 
s:i5:-e5±5tcinx*fT5fcj&. mM^«aa3©iwap 
^i&S:t3Jnxxg (a) \z&-d nfc jnxa® 

fiEoXftJW-ra^S* 4 **. CNCMSSf 1 1©^88 

cmrentWHMMiafSi 2 aani^ 
MfflCAMi 3tc«toxfpj*$nfcaaA^aa (n 



—268- 



7 

v>W5no®Wi* IPS, 

BftfH?|i£fT5. :©<t5i:H. B^l&jpxxg 
(c) -p««w«B'jm:swiDxxe (a) -ejgMSsn 
fclmx«M©:£&£fcfi-&©ffiic^Tgffi*a3J8© 

[0030] #^«mffi3icj:s*ffijasinix 
ii (b) », »v»«R*inxi»c»*T*«*», xf£ 
m 1 i5aafflt»ft§ff £©&Bi#*+#T$>£;fc©, * 
IJ!lIiA^-T&<, -€-©&g/WE<^fc©, JO 

&w&mz£2>mw.offim&.&> w&te©fa±^©fSrte 

Ttt*E&«BA£LTttffiJBT£fclr>«-&a<#V». ■€■ 

-t, ^ffisaairaxxg (b) Tj&j£Lfc^M$a3iJf a 

CO 0 3 1] ^uT, tagSMffiSJDXXig (b) <D» 20 

SDXXig (c) SHOTS. W&Sfc&DXftSffiJ&gfl!© 
*lt»tt««3KJ:*«10XtlilWtt), ffilbiil^Sr^ 
ofcZKIrt}— ^?irj;*flix*»±#ta:2). ^©W^Bfebo 
Ilg (c) »C«fcOi(iDXXg (a) tMSnfc*ffi, 

BASJgOT-£>;i£:**Tfr*. BPS, BfS©WBlfttt, 
W:kt£S:#T» If* £>3Xtf§» £:©«****£. 50 

[0 0 3 2] SiC. RiSKillXXg (c) 

mmM2 tm— iititjT. saa^x*;^-©/^ 
ijoxx^i^-STtf, aDXffi©«ffltt±tf£fT 5*5 

[0033] Il©cfc5fc:, 4gdEfl®tt«*flRfcltg1E 
tt, XfM»lKfiiBmK©te^;!inX«fT'3«$!*«2 
t, aVA3tttt£¥M^£j£«U&*ffi*ttttC3 40 

t, mtt^Wiffi 3 *Jxf^*b i oinxas^o^ffi^fti? 
t3^A^unx^fT5j;5fflffli-r5iii»^iiMffli#ai 2 

ifcJMlU *IS^«S«3tCj;oTX^«H«)JlXffi 

*MSfr^, *©«, MS«C2CJ:DJ|ttt»ttaC3 
T«fSbfc^ffiSaa^A©H^lilIPXS:ff 5 C ifc J: 

0. jnxig3 0 ttifpti 1 otoxmiz&mm&wittt 

» Ufc*W*tt«« 3 fc<fc 0 Xft* 1 CDJOXgP^IC^ffi 50 



#Sl¥8-2 5 7 8 4 1 

8 

e^ftixsfT 5 ^sims 2 tc«t z> xmmw^nm 3 

^bfc*SffiS^A©S^aSDXSrfr5Cit(cJ:D, X 
ffm©inXMC3cSB£^OT* , fc©T*Sj&>S, fS 

«spx * £ teifc«iiDX^Tffi£ ©aawMKicinx * nfc 

*ffl*©*ffl©H**fctt^»c«*»»ttK«nfc*S 
8?6fc&®ffiSBAatffi©T2Ms.J:<igl$l5] 

•5. 

[0 0 3 4] #£»«©iHiai&gfcS;fr*fctt. an 
Xi£3 0 4>©»«i::«kD, «*fc*#OT*xfft& 1 ©HP 
XWfcW»*»OT*tt*«iraM*ttKi3WT. X 

am* 1 ©&jH*jBicajtJifc*OT«*s«L9tm&¥ 
«»«tcft»bit*»Eje«««3 ttioTXlNlb 1 ©Jn 
x*»K*H»aJiAft*)srr**itffl«*ff5«iiiffl 
asnxxs (b) t, xff* 1 ic«#»tt©e9iiDXft 
ff 5 mmmm 2 c ± t> T«w*«tti 3 -es^ l &*w 

jaa^A©H^B6aiX€:ff5S^B!JlDXXe (c) 

#yrrss©-e*D, nnt»*Hfc#«r**it#it 
ttic^»ufc**e^«effi 3 {r<t oifN* 1 ©anxgB# 

caffiffiHBA£JBOT**ffi*&31*fTV». J^T, fiA 
»tt©C9»X€ff 5IM««2 £«fcoT*MJBttS« 
3T**Ufc*lBa«»A©W»ilttDX*ffV>» Xf^fe 

i©»xHfc*«Blft»«f **>©"C*«*»6. ««in 
x * fc ttsmmx^Tttit ©«$&&# tanx s nfc&n 

ao* »ffij&«sijt!iajgA)5««i«>Taajp<fc<s^fiKiT}g 

.«-<!*, f?rM©Wg|€tt. »£te£#T. 

[0 0 3 5] *&, WtBHSHiJOXXig (c) T^fflL 
£tt9«C 2 iH-mffiTJniXffi©ft±linX«:fT5 fc© 

X h*ig|ffi<fc!*-5c S^SSSnXXigill— xetc 

TJnXffi©tt±iDX<£fT5i5<CLfcfc©, ffi©TH$> 
6S©MAHiSffi«a3SB*#4Hi:*»T*, 

[0 0 3 6] *l/T, «Bffl«»»*J|l|fi»«lt)«»U 
&*l«»tt«ffi3tt, ?>^f>*-mh, TIN, 
TiC CD#m# 1 t3BUt©£BUW**ffi**»fc ± 0 H-fc 
LTJE^ftSffiiLfcfc©T*D, cn*«*ailC»J6: 

3tt. 9>>t7.7->ii— n-4 h> tin , Tic o<«rn*i 

^«±©*W«#ftffi*«»KJ: DBftUiltBE»*«* 
AW h, TiN . TiC Ofatl&l -3&±<D&m<DM& 
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[0 0 3 7] JEIC, JMGflMHIff 3 12. Sffi819tttt& 

[0 0 3 8] *S60!I2. ^3«*^©ffi©*iSW{C*3 
It^K^ffi^SSe&^Ufc^BJ^*^. 0 3 It* 
<^T, 1 tetaJLK.ZS&mmm&ftvT.fEyi* 2aJ2XfE 

« i ornvtMrniaxttft 5 jiaixffl ©isnm®, 2 b a 
«. 4 ttatstts 2 a * fc fcrns*® 2 b ri* &ffi«LJi 

ffl©l|M»EJ§M*m&3££&U wn*15SW!t*t 

®xft#§*. 5 i2m&x&^a 4 ntzmmom 
w.jsftomwiznv zttBft^a. 6 iaxfp« 1 ©** 

^IrJ (X^Ir]) ©Kfb*fT^fc*©Xx-^K 712X 
1 ©*¥;£ ft (Y^fa) ©Sgfbfcfr 5fc!&OYf- 

t-^SBitSXttf-^^y. 9JiYx-^;V7 

-#7>7\ lOttUnHf. 1 lfcCNCSIWgflL 1 

2«cncsi^i^bi i©n»cRW-sn. xssaaffl 
©mMj^«ms 3 \z£z>imxm iz&tfzm&omg&m 
mt iuwMb*sfP#s. 1 3 fisffiffisffl 

mffi3C«tSjDX©fcae)©«ffi/17.^n^7A (NC^ 

uifyL.) &mmm i m®.\ 2\zm&t%wstm 

[0 0 3 9] ^tC, S4 5fflViT*HW©ffi©*li^lf' 
•5. 04ti*^^©te©*iS«lC*3lt5iS[mSffi3c^ 

S R^©^B©iinxxg©«E«§ l tt&mmr, 

(a) *tjgi«ffi2 afciSJSftlXXg. (b) 
2 b i£±-5H&&iinxxg©ift?Ea-ea&&c 

[0 0 4 0] ST. jDXlC^coTX^lO-fe^'r-Y' 

5CJi!lnXffl©«S!«*2 a£JStf«-TI!»JnX£fr 
5. EPS. 0 4 tr^-ri^l!^® 2 alCiSJSilDXXg 
(a) £fr?. mi+ttZWB»*fk5fc±*ZI<HJ-- 
#©fW«#3£#Tab 0 , xfifeSftRtf YSfcfrftwfgl&te 

ft*. a«©^snxxs (a) fc*v»Ttt, ffisaxtt 



fetc^ttiifitixfcSSL. sffiaia«r©UDXB*»«>e 
s©s$>e>s*"eaa* i < tt*<£>s* 5 <b5. as. ^ 

©Xe^©ffi*^^©B^tbTfil 0~20S?n>- 

[0041] iffliaiis (a) ©xg&7&. «s 
4 12. ^saxffl ommmm 2a$z tmm^m 

nugft^asfcjMtw-. *ffi5&ajinxxg (b) £si$s 
-r-s>. ssjaaunxxig (b) ic^v^tij, H4it^T 

s^rsntfflxsM^^^ioicaxsfT^fc*, * 
i&flmmffi 3 ©w»i>»*fBnrr*i6ai36«**. cnc 
mmrnw. 1 1 fcRttsnfc^if^fti&wfMa 1 2 12^* 

lMi£{£lCAMl 3(Cit3T^$nfcf|ffi/1X 

w« (nc^d?7A) tcg-3#. SB«aiiffl©*»e« 

•7)V7<Dm®mm*n?o z\o&v\zlt, mmmm2 
aicismanxxg (a) T^j££nfcinx«ffl©£SB 
*fc«-^©®ic^v^T, Sffijaajraxxe (b) it* 
20 y)$m&wmowvH&RMMziz&z&w^m&*w 

[0 0 4 2] 75:*, ^©SBffiBIiDXXg (b) K±D 
^jSsnfcSB&SJlAte. Wt^K^Dnxffiir^t? 

g©iae&&. iitfttt^©#tt©(Ri±* t #e»n7Sv^ * 

B*S3RtfS#i©&**rt*3E<'»*©raB£#t' 
T^£fc», aS. d©**T?«S®ffl31SAi:LTtt 

50 (b) TJgfSLfcffiUffiKttLT, WMUPI*fft». 
Sffiffi31MA£ll:^fC-r-5i^S* s * ; 5. 
[0 0 4 3] SBffiSJnXXg (b) ©^7^. 

ift^-g 4 «g®fflaffl©ms«^mffi 3 * z a 

5 6 ffi^V U tt-hffl ©i^i!mffi 2b$Z ttKK^S 5 
fc-fcyhTS. C©^Hm«2b«5ll)nXXg (a) T 

r*5#, ^H«ffi2 bictD^mimxxg (c) ©in 

40 XSrff 5. DDXte^iJOXXig (a) <h^#. «tt«jf^^ 
^ofcZtt-9— tf\z£Z>taX.ifi£#£.l£Z>. 
[0 0 4 4] B^Blinxxe (c) ©XS!CJ;0. «S 
jaSJBXXS (b) T^$n7c«ffiJSa»A©^lt 

DnXTSifr^n. »*mB&*H*i«iiAft»jfcr*;: 

A)8««»T»*J:<«»IIIJ-C»rtT?*» 3tM 
50 [0 0 4 5] ft*, ±E*K«K*V»TttJSlnXfflO« 
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mmm 2 a tmmn&mxm ommmm 2 b t Lxwmo 
bozm^zm&TKVitw, sss©g#a*-e-n«<i:itK 

±^nmmtaxxm (o ©s^itJinxi:^— « 

g2aSrftt±IOlISI2bi:. &W18M$tft&%- 

m&vi \z&m l tc&MM&m& 3 1 . mse^^m® 3 # 
xfptt 1 ojnx^ro^ffi&^-eo e.Dnx*fTP «fc 

2 atCfcO^UnX&ffofc^. *»6fttlI3l:J:oT 

mm 2 b k «t 0 msesmms 3tMi/ fc*®ffl3iB a 

Ofl^»JnX«:ff5^i:C«tO, Jt!Xi£3 0 *TXfN» 
l©g®ffl3£BA©®K&SB£J&f£t-3 , fc©T?£5 = 20 
[0 0 4 7] LfcAbt, ^DnXffl©^i!mffi2 a&yf 

tt±ffl©$l!«ffi2bi:, 9>if* : r>l3—n 

-f K TiN . TiC S?©S®$ZLIl*m£P38s 

©*«»RKj*»UfcJ|l»l»«««3i, 

3 jWH*I«©XfM& 1 ©SffiSrfc^D&tfe.JOXSfT 
5i9ffl«t5|llieiMaifgl 2£fit*, JSDDXffl 
©^m®2 alC«fcDmaiXSff^^lC» 

»a» s 3 *tjsjox&©xfwsj 1 ©«m 

iJDXffl©i^i!mffi2 a*fc«MiOXffi©<g£!«ffi2 a£ 

usn-^©{t±n ©maims 2 b ic<t d mmmmm<o 
mMMnxtfrSciteiD. xfe% 1 ©anxHi-efe® 

A*tffi»T«I^J:<M^raT^-C^, i&&<hLT, & 
l!©#it>#*ei;:&STSI£©2aS*<;&5. MIC 

utitasfc*. a«to^*i*«tcB'MT#5.^©^ 

«#<&-5. %ilDXffl©^mffi2 a2St^tt±ffl© 40 

«gS!«ffi2 b£ffljrr5t>©T«. ^©ilJjlllAt 

**irr**&Cli» %JnXffl©mi!«ffi2 atttlffl 
©«l!m®2 btai*fcfli*LT**»!a:<T l bltat"C* 

[0 0 4 8] *mmM<omm$m<&¥&m3.. in 
XSC3 o^©ifemicJ;0, *Kic*h6rraxfNSji©fln 

S«ffi2 alC«kOHJDX*fT5m*nXXig (a) t, X 
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MJgiKfC^Lfc**iE^«mS3 tC<fcoTXf£«3 1 ©JO 

xsb# cssaaji a srjg^-r ^^®Ms*fT o 

mtaXXn (b) £, SttlDXXg (a) T«fl!Lfc«B 

«« 2 zZTzimmmm 2 a trnsn— flM*©*gi>mffi 2 

blCcfcO, #Jsfi^tt«S3-c^bfc^iSi!iSBA©W 
SBSfllXfcfT^BSIfcBnXXg (c) ££JMrr*fc© 
T**. Lfc*«t3T, *g£!«ffi2 atCtOmiDX^ff-D 

/t-r K tin . tic «s 
©awMmsne. £&mn^©m*£j§M*cj£^b 

-Jgtt©^l!«StC«feo T*M^«mffi 3 T^JSLfc* 
M^SlA©S^ailiaXS:fT^-ilCj:0, Ifpfcl© 
DDXMtC&gB^^-r^*51tL&fcJe), &!B^©S 

ffi©-g5*fc»^esic««wiRftt(cflinfc^-, 
ttJtttCH:, &I!©#ifra**'lB»;:a:#T£*. Jgfc, 

[0 0 4 9] MSHSMUDXXg (c) Tffifflb 

tz&mmm 2 b tN-«aTiDX®©tt±snx*fTP 

T**. ^©a©*JS^CJ:n«, SSt^S!Sa2S: 

< a 0 , *n*ri*feffl®»fi 

3Xh*SIfiS5. S^HtlniXXStig-XS 
l'Tinx®©{t±liax*fT5J;5lcbfcfc», g*TI 
*e.3©ai^V^ffiMaB«r#-5^t* J T#. jgfflt?^ 

[0050] -ei,T, ^s^a««^*M^«tc^L 

fc#jJE^«Sffi3tt, 9>V7>7->l3-n<1 h, TiN , 
TiC ©firn*» 1 ^>£t±©*JR»«:S£E*^»t«fc 0 mfc 

3tt. ^>m>*-Wb, TiN , TiC ©«n«> 1 

*— ;W TiN , TiC ©Htl*U ^et±©^B©i»^ 

AjJ«*»T»*J:<ffl»llin!»J«-C*, MltL-T, ^ 

^^^^J6T-5*^©^Kli, 9>VX7>it-rt-4 
V, TiN . TiC tCl85t;*n£ *>©-?«&<:, -^©ffl^tc 

[0 0 5 1] JElC. *M^m®3«, 
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[0052] ±.mnmm<Di:ftmzm&Mft 
b#>b, *ftwzmm-r2>m&\z\-z, nmx*n? 

^H«ffi2 a*fc«tt±tfJnX^fT^^m@2 b*I 

#T*«. »7lfcXfHfcfc«*»«©e9Jnx* 
ff5«a«i*«*bT'bsairp**. 

[0 0 5 3] ±IB*JS«90«ffiffia»»S:*$e^ 

K TiN , TiC ©Wld*l:3£U:©&JRa»&&*©#* 
Bfcbfc£E»{««fcbfct>©*»JIK^bft#. * 
5EWS*JfiT<5»'&»ttt, ^>^Xt>*-M K Ti 

n , Tic &&<D<&mw&w.m£isTt>£^. torn. &m 

«» 6 * »# * Hfl; U fcffi«#« i b t> © ©*# s . 

[0 0 5 4] ftt, ±E*««0*KflMJMi* 3 38«X 
1 ©JnX^OSMS^O^eiBXSff 5 J: -5 

mwrzim&wi&ffl^m 1 2 a, cNc$ffliggii 
xfMbi©inx*#©«H©ft»SB«b 

T*0. *OBt l/TVJ4E*t:«oT*W8«ti 3 
S^»-C€?«t>©Tabn«<fcVi. Lfc*5oT, NCg 
H> gEVittffi©S!l»SI1B©faffl*JWIlT»«). b#>U 
!WiaiX«©E11L.TVi*«)WtSMWBTr**©-C. ft 
«DX«ft«*ir«miM*. *K#*W«3*»X0s 

*bi©inxffi#©gffi£fc-?Dfca*&Jnx£fT5«fc'5S9 
wrz>im&wiMW¥& 1 2 1 b-ctefli-r scalar 

[0 0 5 5] 

i«w©a**3 a±©±3te. »** 1 ©**»«** 
j:DxfMfc©nox«»ic«Hi»a€ffv^ *k. 

#©IE^»1X £fr 5 1C J: r> T«HE*ttHH*«« 

T»i*b&*H»«Ji©w»»iiiix*fT3 c t e«fc 0 . 
xf^*c*RJit»aw*«>©T?»*. i/fc*bt, m 

£ffi«©*H©^3^tt±*fc«t*«Wttl;:«nfci9 

©3&j&j*&s. 

[0 0 5 6] 2 ©*«*ffi*JEEfftfc*V»Ttt, 

*ffl«*fc«fcD3SfllX*fft>fc«. «BB«yi»»38»6a: 

frW. -£©&> WE3IEiOXT#y8bfc*ffl*«i:fctt-* 
©*Sa**i*W-#tt©*ffl««l::J:D. lftE*lB81 
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T. *»©*****«£*»**«©»**«**. JE 

[0 0 5 7] «*9l3©iW»W*Jl*ftK*V»Ttt. 
20 11*91 1 * & ttM*9l 2 !C|2«©SaEfl^MJDXXS-e 

mmhftmmmmt m-mm-vtaxmoft^mx^n 5 

fc©T*Sc bfc)&*oT, M*9(l£&tttl*9l2©» 

fc<&0. *ft«tt*ffl©ttfi=iXh*««i&a. * 
fc, S^gtJnXXgtra— XglrTjHlX®©tt±iBXS: 
frSiSlcbfcfc*. ffi©Tffi*&£©ffl*>V»3lffi$flS 
!Sf5Ci:*«Tt, jMT?#*&3!©4*tt*Wt (5 

[0 0 5 8] il*9l4©JWiSSBgW**l£*V»Ttt. 

a? a^js 1 7bmm&m 3 ©ftna> 1 o izmmonnmimm 
7->jj—;i<i K hn , Tic ©rana> 1 o«±©&«© 

Lfcibt, «*5U75S«*9l3©ftrn*»l"3lcE* 
©SMUfclOAT, ¥MBttmt£MMt*EE*rittBfc 
±l3HtLfcfft#fgtt5tf, -^©5Sjg**f!SmT 
b#>fc, i^>^f>*-m K TiN , TiC © 

ran** 1 rj^x©^js©ia^ica: 0, «tttt*ttican 

30 gfiLT, £S!©**«*«fc*»-r** 

[0 0 5 9] »^3S5©ftmSffi5fcS^ftt**5V^T«. 

n*5i 1 755**514 ©wna* 1 ^tcE*©f&E**6je 

©T*«. bfc**-=>T. «*«175S«l*9l4©f!rtl«> 

i"3fcE»©3»*fciii*.T, *aife3itm*p]&£&tt 

[0 0 6 0] W*B6©ft«^ffieS:H«S{C*tiTtt. 
Xft£*©»X*#©±iB*fctt— «©W»C*ffl»»i* 

»j«r*aH«a i ftff«r». ■«•©«. &mnm\z£vtm 

JltC«fcDXf^'»jC3feR)B*^JES-r5fe©Tf»5. bfc 

^ot. ««aDx*v»Bft«ox»r««©i»i»ttic 

JOX*tlfc*filf©*H©-«*fctt^«K«l*tt»tt 
50 <fi«rlBnr»*T?*, ifeSWtc, ^H©f^^6C5fe 
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[0 0 6 1] ^J@7©fi€*®efe«^HIC*5ViTl±. 

zmmmtt&tiilZ&^X, j£inX&©Xf£*!l©*mS:ft 
* D fcfl* 6 HUI*ff 3 J: 3 «• LT*®&SJi Sr^-T 

ffi»T^5p«t<®^flWt?^T?*, *g*«JlCtt, &S© 

[0 0 6 2] »*«8©tt«SW5feSSfit'*V»Ttt, 

-f K TiN , TiC ©fittl** 1 o£JUh©&«»#i U -t 
T. 6 7 KC«0»*caiAT, * 

^f>*-/H K TiN , TiC ®Mtl^l^±©4 
[0 0 6 3] »*JS9©»m^ffi5ScK^BtC*3V^T(4, 



iff 



M$gu 7i>mbi#b 8 ©fan#> i ^\zw$m^mm 

WHO. «ffiMa«^S:P3tt*fc(4^tt»C)«^Lfcfc 
©T*«. bfeiii^T. »*3S6 7>Mil*«8©Hn^ 
l:3fcB*©»*fcllD*.T. *®JaS««$:P3tt*fc« 
AftKdE»r*t>©t?»*55>S, MM^SSTft 

unnoiMi&jM!] 

10 [0 l ] Hitt**W©— **«fc*tt*lM*BKfc 
®g!«£^b;fciS910Tfc£. 

[0 2] h 2 »**«©— **wcistf*»taMKfc 
s^j*s^-e©^e©iDxxe©«Bssr*bfcia^0t? 

[S3] 03 \t*&w<Dm<Dmmmiz&\-t&wt.m£M 

[04] 04J4*5EH©«©HM«!IC*ttSttSSffl 
a? [0 5] 0 5 J±fi£*©ift«^ffiBfe!H*i£R^©SB 

[^©RBJ] 

1 Iff*, 2 a *EftlXJll©ttaNtS, 2 b fffilk 
J!iaffl©i^l!mffi, 4 

s. io snx«> ii cNcdffst. 1 2 tm 
&wmw^m, 1 3 ss«i»£-j&hicam, a mm 
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